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(57) Abstract: 



PROBLEM TO BE SOLVED: To obtain a light-emitting 
device with improved external emission efficiency in a 
gallium nitride system compound semiconductor 
light-emitting device with an n-type electrode that is 
formed around a p-type electrode or on the reverse and 
side sides of a substrate. 

SOLUTION: The gallium nitride system compound 
semiconductor light- emitting device is in a 
configuration consisting of a metal thin-film layer or 
an oxide semiconductor layer where an n-type electrode 




that is formed at the surrounding on the same plane as 
a p-type electrode or on the reverse and side surfaces 
of a substrate transmits light and is in ohmic contact, 
and a laminate consisting of them. 
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?A9Mb^*i*f*»«*iit pisiitL< pit 

[S*«2] fTienait3t;14SS(i> pfflifTfctttffi 

«t f) t ; t &!$Wtt-fz,ffi-&m i uiatt 

[St** 3] HrienMJt7fe14Sffi(i, pMil±13M 
SI±^'y7Tltn MSf b # 'J * A Sr 

(i 3 uiE*osffc*r<; <y A^ft-^*******^ 

L> Sfriepa«g!±pMffl/^^ KS££*TU niffl/< 

[W**7] «rfEnMit^S*(±&JRlc|gl*Sv>li 

ov^-f ft^dfeiRoafttf 'J ^ a *f 
f, 

«»t44Itn4iiS:«pfttt4 6 die* 

waft*"'; A*ft-&-ft**fl:«**^ 
[W#S 9 ] mU n y K*K4*P d/Au, N 

i/Au, Pt/Au, Pd/Ni/Au, Pd/A 
K Ni/AK Pt/AU Pd/Ni/AU Pd 40 

®*mfcm. Pd/Ni /«ffcw*#ff«, p d/»ft 

f*^ Pd/N i/«ffc1Mi*flcJl, ifcJiw*L«bO<fr 
ft*"'; ^M^fffMSf. 
[0 0 0 1 ] 
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a ^fb^*j»f*f&*^wss*it »= r*g -r * . 

[0 0 0 2] 

[&*<t)##t] 01 3i±, ^*oi§jt^^-«it^^-rfj!i 

4 0 0 tnIlSlOOiEtL, nISSlOOCIi 
2 0 0 U plt!4 0 0 Ki±it9i®ffi 

3 0 0 4r*«tLrv>4o iilft2 0 0(4, ISftv»*# 

^con^tzstt'btL, itwuft 3 o o (±, zomm 

W.9.2 0 OOrtffldEKS^Tv^aft^U ^A^fb-6- 
fc#*f*»#*^tf*Wx 1 0 - 1 6 3 5 3 1-* 

[0 0 0 3] 

ffittS^<bH^L^*(±^rtg|5T-^1Blldfcftlt$ 

# , a» h Km $ titz mwm u sat s *t * 

[0 0 0 4] 

trSfb**U 7 A^fb-^%**f*»e«iit pliS^t 
L> P a«Sl±pMit7fctt^t p»<-; K**«r* 

[0005] *ffe^oafb*'J ^A^fb^-t;*#f*l&7fc 
[0006] *f§^oafb*'U ^A*fb^^f*l&* 

[0 0 0 7] *f&93<Dafb*-U ^A*fb-g-W*frl§* 

flirfBafb**'; ^A^fb^^f^SBW^w^" 

«rSEnfflajtit**{i««i: / <y 77ft OflllB®.^ 

[ooo8] *^oafb*'>; ^A^fb-a-^^fr** 

[0 0 0 9] **Woafk«"'J 7 A^fb^*iS#:*7t 
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[0010] ^ifewoaffc^u ^ A^ffc#tt#.*#iftjt 

[0 0 1 1 ] *^©ftffc:*ry *A*ffc*IMMMM§* 

[0012] *wn<r>s.itifv v j*Jhittt*mm*>b 

m^H. mfBnSffiX-y KSS^Pd/Au, N i /A 
u, Pt/Au, Pd/Ni/Au, Pd/Al, Ni 
/AU Pt/AK Pd/Ni/Al, Pd/Rftt 

8, Pd/Ni/iffcW«M, Pd/KftWI# 
B, Ni/Kft»fifti, Pt/lflUMW, P 
d/N i *fctti*ie>«5-Mrt»fc« 

[0 0 13] *l§B^(±±IBP B m* : &^)*;?ti7t^ ) <0 
±*i:»LT8Wi:t4 *K fl^^fe Kit L Tit 93 tfg 
[0 0 14] MiWnllfel: XtUi&HLft&mfom 

If, ITO (Indium Tin Oxide). C 
TO (Cadmium-doped Tin Oxid 
e) rfc.^ AZO (Alumi n i um — doped Z 
i n c Oxide) IhMfr htn%> a 

[0015] ci-e, ttE&ttt*. *mis*«^Jx.tfG 

aN, S iC, Si, GaAs, Ga P*, 

MM x tf * 7 r -v h m& o 
[0 0 16] nint*-') 9AXft44MMMMi 

±M (*Hllt1B«) »:MSji4*ftWOnflttOi 
[± 5 m^f> 1 0 0// m<75$SB7W2 Lv> 0 MEW*^ 
fi,m£*)'bZ^£fcm s mmt%*), HfrEiPItfU 0 Of* 

s h izwtmmmmtf±& v> ti+y ■fufcowm 

iflfi 5 /< m^e> 1 0 0 fx mcomm&ft* Lv\> 
[0 0 1 7] 
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i&mnm&w&m ^mi^im^mmMizm^ 

'J ^7A^*S#t ii> 0!lx.(£, In«AI»G ai-x-yN 
(0=£x, 0=£y, x + yi21) *>"&tr t O £ 1" 4o 

[ooi 8 ] mmmm 1 ) nit ##£«E<o-sj£js 

Sfb** 'J -7 a *f *««« $ 1 
o o oufc^T, pfflait# , ';'>A*fb^!»#**Mi± 

L, l»Enffla*ttmSl±tCnfflffl/<y Kli3*« 

SLTv>4c 2(i^g^l££tlT^&v^i£T-&&o 
[0 0 19] >fctC ***fii<r)ft»*j£*ria8«:*l-» 

[0 0 2 0] tf*-»:, Wx.Wr#«&JPi$WBJftS (JGl 
TMOC VDtfBiE-T-5.) S^fflv^T, t7T^*-t. 
5:4ISl0±i:> AlN*ibi:4A'777i2 0, n 

&is<b if 'J^a swb-&*j**#« 30, n aafb *- * 

20 A JMb-SW#fl: *77K14 0, Sfb if V *J A JMb-£ 
«>¥**S&*« 50, p Mfifb** U 7A^fb£-%#ig# 
* 9 y K« 6 0 , p fflafb ^')7A 3^b-S*#S# ^ > 
^*H7 0*l*»lt4 (i8 (a) ) o 

[0021] fEitiMOC VDIii 19^19 

h l/y*7 h^rffiv^T nSafb^'J 7Af,ft^ 
ff#€3 0OSffi®3 1 *Mt4 (08 (b) ) o 
[0 0 2 2] pSafb** 1 ; 7A|ftAif|fn 

>^ ^ 7 0±(2(J^W{-pMS*tt«S4 t LTN 
50 i * 7 nmMt4. ^CtZ, pS|/<*; K^S5 t LT 
«itfAuSr3 0 0 nm*MtS (B8 (c)) 0 

[0023] >xiz, n&z-ittznmmtif') t^mtG 
^^i$.m 3o±cn mm±^u 1 1 l r we p mm. 

*1tSS4<?)SIi:t>/:oTT i 5 nm, (B 5 // 

mMti. naaMMi^pfiafl:* 
'J ^A^fb^^S^e (pMSfb^'J fAM^** 
|#«»KI, P SSf b 'J -7 A *ft*i»**#: ^ > 
**hS) S.O f pMiit7c:14mffi4(c«)i!l!L^v i <t^(z, 
§SA s M?ntv>^v^)t2 ^ISlt4 (08 
40 (d) ) o SfeU, *Enffl»#te*Sl-tUnffifflX 
7Klffi3tLTAli300nmItt4 (18 
(e) ) „ 

[0 0 2 4] ■>x/\-i^?5'f7'tfcli^y 
V^fCi I^Jx-tf 5 0 0 ? mC^SJL, Sfb**'J ■> A 

^fb^^^n*^^ 7 7*t LTft«s*t* (a 

8 (f) ) c 

[0025] ^sss^aib*-'; 'jAM^ftttftft 

ft^OttffMfllfiSc^IiU |;^Ltv>4o §^>tc, i4l± 
p MffiX y K«M 5 , n MffiX 7 K«« 3 K A u 7 -Y \ 
50 -8 0*J^*L, n»35^«»***&-r*wi:4r^LT 
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[0026] *mm<r>fz&<7>%:?fbm i Fi±, m^wM2 

0mACii^r7fe[iJ*2mW < mUft'K.lZtf 3 . 2Vf 

[0027] w.um<7>&mfzi&i<~ii. mirK'- 

[0 0 2 8] Sfc, HI t-iJV^T, Kfg 

ifHftff^fc^rt ivctiiv^ £-e&4^ 0 /o 

<, t<0HMtti:fftli^^o/c„ £*U±, piffle- 
•y KSffi5 0il:TU^f ^aAL-r^7t$-*T^, HtJlE 

Kme 5 vnmuvy&mizumtz nmmtttmu 1 *& 

lt4 <TUv>i'f)T-iJ 0 

[0029] mm<r>&m 2) m 2 1±, 

000 iz&^x, prnmitif')? ^&it&w¥-m&m±. 

it comffi «r HtTlB p &i£fttt*tl 4 0Hli:fefco TffM 
U Wrie n Mii^ttSM 6±CnIffl^7KH3^ 

[0030] mw) *> ^mt&®s¥-m®m<nmmmm. 

ttmM6co^«SRi: LTT i SrJgS 2 nnu 468 0 ^ 
mffM> *0±UHMtW¥*#Jl tLTITOJ300 

nmMU:tc*4, fljfEi to£t i ±CMf 
4£i:KJ:»K T i *Jf *fc*nffli8#tt*S 

±-e§& 0 miBT i o&a*£±«f-&fc*!>t::»B-fbi-<& 

***fe0IIW^(±, ^. co±.7j I T 0 < 

miuz£2>m&L$<7)faimtfmik-e£2> 0 z<r>tctb^ mm 40 

m<0± § 4 n SiiTfcttm® 6 pti^ t * « o 
[0 0 3 1] ***«>»SRO»3fc#?-l±, «I^[n]m»£2 
0mAUJ3V»Tj6Htfj3. 5mW, fflS^lfilSJE** 3 . 3 

[0032] ***o^.«t?(i, nlljttti 

/< y Km® 3 < r i < m.m »= n aa^i*** 6 ± 
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[0033] mmmm 3 > m 3 1±, 

0 0 0 izts^x. pIM^'J ">A^ft-6-»#**MI± 
»= p 4MpIfflAyKfg5 j&<3&jS S 

tl. p Mil t£14SM 4 cog|H (C n ffliS*14SM 1 t^tTM 
$*itv»4„ 2 <±«ffi^ffM$tiT</>4v>ffiiS-C*-&o 
[0 0 3 4] *f&W^*SSCT^H9 ^^(Cif^aic 

Si^i-^o if#-C, Wx.JfMOCVDfeSrfflv»r, 

77r|2 0, n mmt if U 9 A #-f fclM&3M*#* 3 

0 , n S^f b ** 'J A 3Wfc-£W#*# ^77Fi4 0, 
Sft if x )*jU &1t&®*m#-5£1tm 50, p MMf k *' 'J 

•5 a s-fb-^-tf*** 777 K16 0, p ns-ft t) m, 
^ > ? ni 7 o iiMit-s (0 9 

(a) ) o 

[0 0 3 5] >kiz s miB^**MOC VDgti O^") 

LT7 * h l/y7 h *ffl(/^TnMM-ft:**'J A3vfb-£-% 
*f#l3 0«)*lBlH3 1*Mt4. (0 9 

(b) ) o 

[0 0 3 6] pMS^b**'; ->A*ft-fri»#*#:=i 

o±(5tr^®tcpffliS*tti;^4 t un 

1 i 1 OnmffMtJo piffl^7 K»«5 t L 
TAu ^3 0 0 nm^SfiKf^o nMSfb** 1 ; -7 

A*ft&»**#»0*Wffi3 ui:naa*ttiti 
fcLTlWEpfflattte**4 0JSHK*>fcoTT i *5 

tt-m ( p MSfb 'J 7a *f 777 kb a y«* 

ail7t14SS4(cg)§!l!L4v^J:ot-, Ife«t$nt 
v4v^*S2 Sr^ttTV^ (19 (c) ) , 
[0 0 3 7] ^C, ^jc/a-^^.^^^ -ft. fz\±*f4 v 
J'^CiDWxIfS 0 OyumAKfrfflU f77«t 

^77?S2ot nffl^fb*-'; -5 2*jhit&$B*m>wm 3 

0<7>fflffitCitLTfl(rfBnait7c14«ffil (ON i ^OTt 
*!l5nmUft4J:Ti:jg«t4 (0 9 (d) ) 0 

[0 0 3 8] $?>U, l»IBnaiajfrtt*Sl JiUnfflffl 
7N*y Kft7 t LT A 1* 3 0 0 nrnfftt* (El 9 

(e) ) o 

[0039] ft*sixfcaft#y*Amffc'&»**fl3fe 

*?R^Oif®e}^;SrliI5l-^LTv^o ^'bfc, HI5(± 
pfiffi/<7 KM5 i: A u 7 t- 8 0 *«*L, nl 
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[0040] co*nwofs*?R^-ii, mfi$mffi.2 o 

mAUfcv>-c*tiitl2mW, WI^|fi]«E75 s 3. 2 Vfab 
[0 0 4 1 ] **JftOJ&tgO <fc 9 fc**te***fflnfc 

n ^m**» & s n * a** ct. c co 

tt.mtmm-tzm&izsi^x, mtzmm±izmmmt 

*t« KJB* * n/:^t^ <b ^»iE* s tt*&$ it&SSHP«iiO 
t3j*-e#-5jt*, ±IB?><fcd ftFJJS(±ie.If>ftv> 0 

[0042] ee*o»*ttafrKJiuB*$iifc* 

(*> mtzmLomm. mmRim&mmz&^mzmm 

t[z&v) %h izm$£&mmmi> s £mzmmit l&wt#> 
*) t tz\tmi%mtm¥-&wm*m^tzMfo\,zirz> z. t 

$^^<?) nl^gi: J: o c: t li 
ft<, *lfeWW**tt««tc«*S*i>t:naim**fflv» 

«i*(6jmi±oJi*Dii>5: < mm&<7>&& *a^ 
fl:***«#»*«^- ^«fe t ft * o 
[0043] ^«(c#mi4^«*ffifflLrv^ 

et*&S*l^««3&***tt*«S:ait/<y 7ri20?)i5 
2f'J * A#<ffr&*J#**MI 3 0 SttfUf J: 
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[0044] mnwm 4 ) m 6 

=h.7tM#£?-4 0 0 0Hj3v>T, pMS-fb*"'; -7 ASWfc 
£^»#*#=>** hi 7 0JitCpaa*tt*«4RO f 
pBffl'<» Km«5^M$itT^4o nffiafttt** 

AuV'ft-SO^MU 'J-F7l/-AO*77g 
10 ffUlftCLKfbW^mH 9 t A g^-* h^T-m^fit) 

[0045] mttrv v j*mit&m*&fcm<ommm& 
Rzzumi, nm<7)jfm3 tmmtLfzo ^mmmmit 

TTit2 nm«, «fb»#*#« 9 fc LT, »«1 

ovum tmm, A*77r§2orom nint**'j 

■7 A^ft-fcifc^aKM 3 0 <01lffiU ITO£300nm 

-t&Zlttzi.'). «»£05:*:§ft I TO! 9 
20 m-Mtllb L?z§k£.±i%}$Z£ < n»t;ifc*f - 1 
* s t*ll,„ UttOJKJR 3 J: I) <> S c> tm»« 

[0 0 4 6] ^fcttO^JffiOftjteSHWi, )H77(6]«if 2 
0mA(Ci5V^T*tB^)4mW, «l77fS]^l±^3. 3Vt 

[0 0 4 7] H7«4» **jfcO«SROflfeOI&ffl5ett«* 
jjr^Woawfria-C**,, ^ft< t tl§*S^^-trSfk 

r, paa-ft**'; i 7A*ft^ti**'*3>^^ h^7 o 

50 ±CpIf 1 t LTN i A f 7 nm, Aui f l n 
m- 1 0 fi m»*S*t, nllft^'^A^ft^ff 
fr^3 OWIE /<7 7ri2 OOfflM, SSI 0Oi 
ffi^Z/fttBilC ITO*f>^l,K1tWiM9JIf 
1 0 0 nmiSLT^S, BKfC^^iUfMI 9 *S«»15 

9 *® Lxmm-mtux, Lfzskfkitimmz < 

3iHWMlfi|Si±t-i^o ?t>i:, iolHfe 

«4 1115:';- K7V-AO*-yyjg«|5 9 OtcffefiL, 

[0 0 4 8] **t^wM#fli, 'J-F7 1/-AO 
* ?7jacSB9 0tC»«#:ffl|Sr«aLTVv-5 7t*jl|l^|p]i; 
»£1 0 0mAUiJV^T^^ai7JOf&f0«±l.'btL-r, )9I* 
|6]^»E2 0mA^iJV»Tjfem7J6mW, Hi^|p]taffi** 
3. 4 Vf*ot„ 

[0 0 4 9] CCT% K»*«#l9±i:nSfflA'7 
50 KS®3(±^BS:Lft<-C<>J:<, t^CAu7-ft-8 
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[0 0 5 0] mm<OWM 5 ) HI 1 14, ;£fPJJ<D-H 

5 o o o icfc^-c, pM^fk^u <y &&it&m¥&i$m 
±k P Sit *14m* 4M'pIffl"7 Km* 5 $ 

[0051] ttfk*''; A*ft-frft#*#«w«»«jS 

ttmffi 1 t LXfflx.l£T i 3 nm, *B 7 ^ mi 

fig, fWiCA 1 £4 nmf*tl. 0 -5fcK nfflffl'*-y K 
5*3 ltLTPdtSOnm, A u £ 4 0 0 nmfl 
t5o pI2*tt^fe4tLTPd*4nm, ^<D±t,Z 
p Sffl' 1 ? > Km* 5hLTPd£30nm, A u £ 4 0 
0 nmifltJ. iWIEnfflffl^'Cy Km* 3 1 t plffl 
KSffi5(±iS(?-a^±^SEa$ttT^^o nlS 
*ttm*Hi* piffle? Km* 5 cofilgHl±^fi££ ft 
X^%^tztf>l l z%±;-<9 -> iz-jr&tztblzfti L 

ft L p»<7 K«ffi5fi§W^^<i 

tf 5 \ »Epaffl^» K**5i£«Unfflil*i4«*l * 
©JSL4v>£ £K<£ t), 

o£o plffl^7 KSffi5C0fi^lC(4naffl/N'y Km* 
3 1 * s 7TM$*T-T4sCj-f, $<=>Uf fcnllfflAt? Km* 
3 1 KP d*>2>^l*A\iifemLX^Z>tztblZnm&1t 
if y )fjA 7hit-£®*mWm Kit LT7 3 7 J- * - tt*)» 
SrL-tfvf- 7t#K^fflS7$»<b&A$ftfcmS£li:> mrfSP d t 
AuCtlSJtlfcniffl^-y Km* 3 l^Ltpl 

m%&m&4<7>mmiizMf&2titznmmyt&m&i Km 

[0 0 5 2] miBnfflffl/N--y Km* 3 1 3 

■y h*H4***Lai-fc*<*>-W-iH-i: LTN i/Au, 
Pd/Ni/Au, Pd/Al, Ni/AIPd/Ni 
/A 1 , Pd/ITO, Ni/ITO, Pt/ITO§ 

[0053] *nnm<o&itm : ¥-it, 

OmW, KI^ia]S)±A ? 3. 3V?4cfc, 

[0054] ;:t\ *#lifeoj&si-ei±, pll/«7 k 

m*5(f/^T-& < nifl/<7 Km® 3 1<0S±JBKA 
u ^r-ffiffl L tz®&li 7^r-V-^> K*«$» K o fc, p 
Mffl^'v KM* 5 t nffiflj/<* Kg* 3 1 tB-ttiH-* 

[0 0 5 5] (HlOl® 6 ) 0 1 2 l±, *$kW<n-m. 



(6) #Hfl 2001-217456 

70 

tt«*^-f ±KO««&0-e*4o ^-4- < t tig**** 
6 0 0 0 K*iV*T, plgft^'^AMtf^f^MI 

± u p jaa ji&tt m* 4 s ir p aiffl / < -y Km* 5 Ji^fia $ 
ft, nfififtary ^Amft^#-s*e±Knna*i4 

m®6 4:ffifiepMJS3t14m*4 0fflH{-*>7t:oTffM 
L, BtrIBnMiS3fe14m*6±Knfflffly^y Km* 3 1 £ 
ffMU pMffly< y Km*5Jin3ia*ttm*6^«b05 
WIBO&aK^fiS$ftTv>&Cfc£#gfci LT^4 0 $ 
70 <bK, nSl/W Km* 3 ltLTPd, Ni, Aui 

Kit LT v a y Hr—tt««* L*tfc*i:»«A>t.ft 

As*L3tmat«i, mtzAuizxfcfezixtznwm'*"; v 
m*3 1 *^LTpsia*'ttm*4o«HK^*&iifc 
nMit*i±m* i a»<bm*a , *&-uaA$*L<& 0 

[0 0 5 6] Slb**U ">A*ft^»**fl«0»««jt 

T<4, nMJS*ttm*6 t LTT i 3 0 nm, fg 

4 0 ju m, -?-<7>±K I T O £ 1 5 0 nmMLto ni 
20 ffl/*-y Km* 3 1 I4P d 2 0 nm, N i J?$ 3 0 

nm, A u £ 4 0 0 n mW.S.ff-l&LfZo |B]B#K p fflffiy? 
y Km* 5 f> P d iW2 2 0 nm, NiH£30nm, 
Aui4 0 0 nmStMLto n Mii*t±m* 6 t5> e> 
*HHJKj8:* <fc 7 i: P iffl/<7 Km* 5 £ifi£LTv> 
Z> 0 ZZX% pIfflA 7 Km*5<Oi£#KnS!jS3fettm 
*6 4r?&*Lfc*S-li, pil'<'? Km* 5 iS«KCI&jfc 

"7 nffl»5Etem*6 KitLT^IWHSKfc* J: 9 K«ffe 

pii/«7 Km* 5 zmm-r&zuzxiQftit^r-y 

30 \t^- h ItZtS] — C^o tz 0 ZZX\ WSUnmm^y Km* 

3 1 <7>->3 y h^r-14®tt«r L*6-t^^^t*l-t LTN 
i/Au, Pd/Ni/Au, Pd/Al, N i /A 
1, P d/N i/A l^Sfv^tiUCPgitli^f)^ 

HCpIfflA'7KlS5tL-CPt/Au, Pd 
/Au, Ni/Au, Pd/ITO, Ni/ITO, P 
t/I T0^5rfflv^T*>#KKSi:(4ie>^(/»o plffl 
yN° y Ktg5«f±i(: I T O^Srfflv^ t^3feS:JI 

4 £ 1 4 < KUftimm* $ f> k a«f t % z> <r> -e» i l 

40 [0 0 5 7] **ifcffi|0«*5(tf-(i, ^^^->l±$ 
"bK±^J— Ci (5 NI^|p]mi/t 2 0 m A KiJV^"C*m* 3 m 
W, MI^|p]mJE**3. 1 VX'&^tzo - 01 0 

k, *nwoitJi«Krft«L.fc»*^o*ai^ (* 

LTV^ 0 *»WOnffl««m*t*ilfti--6w4:KJ: 
»)»36a*JimS(E«[2 OmAKiJv»rfi6*«jSO«j2 5 

£<bl-, *«WO*ifcO»]!R5R0 , 6UJ:*tlf, 

SO -tkl&ttRFHmbtlti. 
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[0 0 5 8] 

[0 3 ] XJfcojgflR 3 <r>m.itif x ) *j *JMt&h*mi*f& 

m 4 ] mmmm 1 ^a* t#* ■> j*Jkit&b*mvfik 
1® 5 ] mme>Mi& 3 <nm.\w) fA^^t^»#»M 
[0 6 1 nmomm 4 ^sft^'j * A^ft-frft**^ 

[0 8 ] mmmm 1 <?aft# y * A*f&fr«tfmfl5» 

[010] *i&w<oii^?-o3feaj*i:^*fliiio5tm 
*cojt«0-e*^, o 



[01] 




1000 



(7) #S 2001-217456 
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[011] mmmm^^m.itif)^^mt^^w 

[012] Hi40ff^.6^aft**'J ■>A*ft*»*#flt 

[013] m*<7?afb^'j ->A^fb^tJ**#M*m^ 

1 nffiiiftISM 

4 P fia*e*« 

5 plffl^'; KM 

6 nfflSifcttttfil 

1 0 mm 

2 0 /•? y ~7 tM 

3 0 n MMit ifW A ?Mfr&|MM|ttJ| 

4 0 n SSft#" V ^ U&tt&W^&fe? 7 y KB 

4 5 I nam 

5 0 aft *T V ■> A *fl:^»¥*fl=$&#« 

20 6 0 pffiftfttf'J *) i*3Mt&m**#9 7 -y KS 

7 0 p Sftffc # 'J * A t&to*m# *>9 9hm 

8 0 A u VJ-Y- 

9 0 'J - K7 V- A<0* y 

1 0 0 0 *Jfe<D^. 1 Offejt*^ 

2 0 0 0 mmmm 2 Of§7fc*^ 

3 0 0 0 HifeO^St 3 OIS**^- 

4000 m&nKmi nmm* 

5000 nmmm 5 

6000 mm<mtm 6 os&ftst^ 



[0 2] 




2000 



-7- 



(8) 



&ffi 2001-217456 




-8- 



#RJ 2001-217456 





-9- 



4$ US 2001-217456 



[119] 




[HI 2] [HI1 3] 




o 



6 0 0 0 



(72)%9i# *WI F ^ - A (##) 5F041 AA03 AA05 AA24 AA43 CA33 

-k^m±^M^\KW<&m22m2^ > CA34 CA35 CA37 CA40 CA46 

■V-y^^ttP^ CA65 CA74 CA76 CA82 CA84 

CA85 CA88 CA92 CA98 DA02 
DA07 DA18 
5F073 CA17 CB02 CB05 CB07 CB22 
CB23 DA05 DA24 DA30 EA07 
EA29 FA22 FA27 
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